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Abstract of KR20030029253 

PURPOSE: Provided is a catalytic system that consists of Cr compound, ligand, alkylaluminium and 
halogen compound and for increasing 1-hexene selectivity in ethylene trimerization. CONSTITUTION: 
The catalytic system consists of chrome compound, ligand, alkylaluminium and halogen compound, 
wherein the ligand is a complex ligand being comprised of 1 -coordinate ligand and 2-coordinate ligand, 
and wherein the 2-coordinate ligand includes at least two elements selected from oxygen (O), nitrogen 
(N) and sulfur (S), and the 1 -coordinate ligand includes one element selected from oxygen (O), 
nitrogen (N), phosphorous (P), and sulfur (S), and further wherein the 2-coordinate ligand and the 1- 
coordinate ligand are included in the catalytic system with a mole ratio to chrome 0.5-1 .5:1 . 
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oi cm ¥#w4 SS|o||i!S!o| gggfg &cm°sL tMSfTfl &^A|IJ 4 SI°[H. O|0|| VL{E\ 1- «|£»0| 

£S 95% m\ S^AI^fe ^DH^IOii 20|q-. 



£ 1 

cHlfiH tfgfSf tfg, 1- «!£!<y ^nlMI 

5L 1S Eh*3J E|tt=2f £tf B|y£.S Ahgste ^?i|0)|AH°| 1- «W MS* U|Jul& zlbH^0|dK 



£ ggg (Hlil@! tfSW BhS<H|>H 1- S7hA|^|fe *D^|0| Cr m 

B|Zh=2f 1 HH^i xhBl sltf = # siaff iff siseaSAM. Bias tt* ^DH7l|o|| mum 

95% S7hA|^|fe *DH7ijOi| fflfl 50|CK 



o^iah ggsfe 1- -gait! £&ss¥ei 1- «ms seish=. ^oi AhSJEii aici-. =im, °\m sfew 

£h 1- «I*!S| b|#o| y§ 4 *tt<H Un-M saiEjfPI ^o 0 || U |^o=j £4 ^<M-£|oH E*||*ieJ 
SMIgol ^o^fe gxigol ?JcK 



$ew, 1- ^« - ^sei y» 0 | ah^^ ^asiej 1- ^7^^. wst 7^ 

^oi 1- x^7i# mo^om^ c^m «ait!#7^ §A|(Hj Tc^Eife g^iiss ^^^JL m\m n\jL*[ 
7\ 1- %n &m 4= ^Htis ^S7i^s 7H^tfe afgos ^^7^ sseu sjck 



1- *K32i ti^^ H7ii ^ 7^1 ^^25 ^sa ^ ?jck =l § &7h7:i ^as *H6,i84,428jai 

g(H|AH x|A|& &o|, fjxii ^■'U^lo^ A(-g£|i SJb *JBh*iei oUBH ^SSI ? A dMlI S 

7|^0i 1- 414!, 1- 59, 1- «ftS| S7hA|7|7| ?|^0^ ft^Sl 7Hd4 

^isi mink om ^sti-e ?> h ifoi sicf. cfe &7^i y^e oim^ ^bn^ h^oh o|^ ^ Ajaj^o^ 
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oisa #irs* Bhsofl 1- ^isa-asi £7i ^hbt e^ioia^ 1- nm\ tms.7t 70% ^2t° 

1} fHxHb 90 ~ 95% Sfla| feS 1- «|-a <d^!£« MOfe 7|#M grasKn aJU^fiJ oiSI!!! iSSf U"Slo« 2.I 

d^-a «re<HiAHfe on^ #g*r 7i^y# mo^cf. L^o^7^ chum assi- ei-soii 21s 1- ai-aai Ti^&sowfe bj-s 

£7jE tfCH*1°£ ^Zmoi 7|£fi| 1- Xl|£ 7|#g CB^ie 7rs^O| &fe 7|££ ^ £U SUCf. 



0^ U%m tfSofl °|3 r <M 1- «|^« ^jq^og 7»fe «a<HWfe Cr §mi« Sfe ^i^nM^ 

r S^§4 ff7|8MFD|fe SUfg, OhEJ, (H|E||a, £j ga| J* 0 |A <S7| S^M, *£M|0-» fltf 4;?*a| s^ g> 

4^ ga| S7 ^| ^^o^ ^^@ck -yywoi chi^ ^u=^ 35 _ 50 ^ ghgg^ 80 - 15 

0 °C°| «fl(HW go| &9t<£± S0H# A^gSprr 5^ ^S^HHW 5,000 ~ 100,000 g<H|Ue!/gCr- Ml} 
flfil kdS fi^ a^ych 



oiiaei feur^ wstHi ileal c^ei 7i* oi dr^ ^5,856,2574., ^15,763,7234, ^15,470,926 

4 *^s s ^ 7( j 7^)11999- 0096844, 1i^S-|§7H X||1996- 0032164, Xl|2000- 2292404 &0fl g7|)S H| SiCf. □! 

^15,856,2574, ^15,763,7234, *l|5,470,9264<H|A-fe 0|£*j£l *DMS| ^^o S ^o\\o\ Cr Sf&S£fi 
Cr(2- EH) 3 ,(0^7|AH 2- EHfe 2- o)|t|*WinO||0|m B|# = * a|0|tf), Cr E|« §rtm gfi Olg^Jl, 3JS E|7ji=£ 
2,5- c|£HlSilt|«, tms. EBloflU^ofe, S7 r *l£ ttsa a*SM *oM* A^oi o<Hejj tfStfSI 

2f20~ 35 7|tf Hfl K tfSSE 80 ~ 150°Ca*|tHWlO0~ 92,800 gtHIHS!!/g Cr- A|Zh Hflfil *nH#g, 7 
0 - 95% SflS| 1- «U3 Ll^Ute ^tPHTNi SJ ehS X|A|S|5^K ^^^«-]57H fl|1996- 0032164&II 

AHE QR^SI- oH^ flAFfi WS^^ft 3ffe ^□H^llfij UiS^ ^ tft!, AHSS S7^i *dH ^7| 
g yg^S^ SAfSl ^|7i BJ-S^oj gs] §CH| *-nH7^| «*7|^* XHA|*r«cK t^^t-j57H 7111999- 00 
96844 ofl/Hfc ^0H^|o| Qj^S ^0H^|2^ #A|-«r3C|Eh afDH ^ ^t*S| Stm SxlEl + tfS<HI ^g^rfe 

1- n& n& 7|^oi| tHs|o^ 7|#sm ?M. S4i ^^S i&ste SJBJ-^£J B|Zt=s ^dHt^I fijofli ft 

7| Sifi ShfflgS 3HHfl ^ell E|?iH AfSSrfe ^DD^I ¥^0| DR^SH ^5,811,618 

4chi TcHjAi^ioH ?jck oi ^mn^ ei-s-yoii ^7^°^ ^on ^^oiiah^ LrErLife eJ-s, 1- ®! 

ai|o| tjEH^ *g 0 ^AHfe 7|S *f0H^N y]^°=l WdO\ SSff ^^0|c:K DR^^ *H5,811,6184°| 3HHfl E|7i 
£ ^g7|#^ #MSr*|tt, SJH-^eJ 3UH^I XhS| E|L^« ^Ig^rb 1- ^-3 A^^^0| fiJS^g^H «I2000- 2292 
404O|| mm m. 0| 7|*(H|AHfe 7|£S| 1U Hfl E|7_^m ^g5|fe ^0H^|0^Ai 3H«fl AfB| E| 

ZH = fil ^gol| # at! LHggol 7|^ J£|oH oio^ 4 i90 o gO)iaS!/g Cr- Aizh ^\Si ^nm%, 50 - 90% SflSl 1 
- ^iU d^jES L-r e(- i_H s j ah 7|^fi| SlL^Sf E|^» ^g§rb AHS.g ^o\c[. 



om^ wsofl flh& ^b^ei eoKHWfe yssi ^sei 1- ^si t!^^ *m hj-s 

o^°| ^^(HlAHfe ^S£jb nr Cr ^DH^^fil g?i^| ft^gfi ttmoi 0|fe« ^Q|| Hj-gOfl ^go|-7-|L|-, y-gcHI 

tfo^ 50^ ^ S£fe Cr s^^g ^fUfFo^ ^-S^S M^tfe 7|5L go|=fi| °H?#0| SS£|i SJCr[Organomet 
allies 16, 1511, 1997; J. Chem. Soc, Chem. Commun. 674, 1989; Appl. Catal. A 193, 29, 2000] . 



siesi chs^oj ^7i^ si lhsoii o|^^ > 7 n^ £ |oH 7 ^ ojiji§oj Cr ^qh^isoi o\mm ami 
m 1- ^^ai q«¥ #s»* mo^ck onae! Mta ^S7i^ 7na- »ohhiah siesi ^^7i# 7H^ g 
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Sfo S ?JoH ^Dfi7^is 7|y©S.ofe 1- «|<S! 7|#7^o| 7ICHEU &ch o| &n<HM «|fc]o| £fe cil 



S a<HAHfe oflill! tfifSr WStHI 1- *H3£I SIX B?W|AH 7Hd ffl£So| aiti^ SJ :n£*r ¥ttS ^ 

if- qh^i E - si4;Sfa- ^ oi- A[js _o SE)i oj ^qiitii gow\M, m& mum ?£§ t#M%i°3JH mm 

£ SShAl^ ^ ej&lShi, AH^S ^EHSi E |£M= stroll Sltt ^£ ?H4d# A|£Sh22cf. ^, ? *m £¥£) Cr 

^ ¥ S2[ ^ZE# ^ESMI ysWfJ 4= ?Jb c^tf E|tfj= gsKM «gJEfe ?s 5U 



0|EH& S| B | L hc i*h ^aje & ElZhE. EtS A^gsfe £Jtt*iej cl-^Tll 2 SfpS| E|Zr = 

ft £&^0=| Afgffo^ ghg 4E| ?SSJ S*^- g^5H «^|0-j 7 r fegS L^y ^ oigo Oj-^IJEJSJCK **|, 

^tm, ditiisi -td^j^^h twtwi mim #%°sjm e ^ss g-gswi jeisjck 



t* itt«0|A-fe BhS^Eiej Cr H JS r A|7|7| $|Sr<H 2H^| XfE| E|tt = 2r 1 HHfl *rE| E|ZhE» X 

?^o|| CrSfff SeH£| S^Al^i ^ jyoDi. 3UH?[ E|^=^» A r g* r fe CrS ^□HW U|* r 0^ ¥ 

(Htt S^fe 7h7:|ji gjcr, o|£f g tfgoj B |Zh= xtf IfSS ^e| ElZh=a 2UH*I x r E| e| 

y£i sizh=» ¥sis r o=i =&issrfe mm\ moi mns\ «■« a! 1- ^schi^ 

^eis a^cHi zmt &s. m&^sj UEfy 4= ais^s son*. 



e ^ScHlAife o\9\ 7 J£ BWE. &t S-ffloii °|^oi SHflff V^4 1- *!*« d^ H £S l+eujI^ ^DH?=i|« 4 s 
SJotH, =£|Sf> StroMHb o)|-yio| A^q£7^ ^dialog, ^^o^ 1- «J)^o| ^BHE7^ §7^^ LhEf 

ycK 2HHfl ^ei eil^s m omtmiu^m^m ei^e. sa-oiWfe im\ ^ei eizj-^si a 

STS- -id ^ o|| AH ^Ah^oj d|^ = o| Ay^sfol ijp-iog g-^fe ^^ 0 | Lf Ei-y-cK L r o r 7 r ji^a|- *e|o^?1! 
o| 7H°| ^^£(t;| ehS^i^Ssl o|S, gs|. S|4> e*|oW 4§S§ 4 sag M-EfU|7|E 



cchsi-Ai, s atse oiiaei ^itsf shs<ni 21& 1- «i^!si si^ §s ?nw &nm °-isi a! m^m^ 

AHss ^QHTIIS A^tfedl a ^o| o^ cK 

S ^SS Cr SI-SS, E|L^, &^^¥nfe, SrSlS ?^E|b oflgftl ^^Sr EJ"*o| fijfi 1- X^S ^ 

aW|o^ ojoUH, 4T7| B|ZJ-^7h 2HH^I X|-B| E|7J£^ Wl X r E| EiL^S ^^Efe E|?JJ=£I a ^§o 5 & 
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bi bi#£# sftsnH sis&asR ^rif§f ghgoi ^o^hfe cr ^ si =ke g ^ml mm mm 

«f<H *n|j xMsfe oflgja! #lfir BJ-*<H| o|ff 1- ^jsg *d||?|o| tfft 5o|ch 



£ TOWE ggJffl- §£ES *|gf! 4 aW. «fgo| g shaj ujgoi c ^go| £ £foM, 2UH?| X r B| S| 

ZJCSAH SM^£I ¥0]^ <g7\9\ ^ J &m L^tf 4 ?Jfe ffli, ^, 4hfc(0), S4:(N), £J(P), Sf(S) SSI S^2r 0| 

§as-om- ^saa- ssi HH*i am s^oi °t q§at got g* r oi^^eh ^-ysfe oissi 

EX-MOi 2HHfl ?>b Sr&S#S A r g*rC r . 2HHt] ArE|# ?£!&rfe HW?IS4:°I SSS ttrfc- #4: ^, 

Ah-A.. A^. g Ah^. OJ S .A. ^ o| g- > XJ^_ £ Mh i g_ Sh MK i Sh. OJ OJ„ OJ MH | Aj- 

4:- o|§a& # s r}gf£h s&og. ? ah S ^ oior^j, S9 S ztzTfil HH¥I*I^ o| as ^^4 Sff o| sJS*! 
offo-jg ^ at s S# $3-3-1 d§j A*g*M}. 2 dH^WEl BIL^SF =L« ^£0| SlStf Al|7|o| a 

ttS S^Sr7| fl«f0^Hfe yH^IS^ & AhO|7F X|*r0=|0|: ^Di, Ofe Zt^o| ti ^m± £ ^ 0 | # ul] o.| 

aSftH ®0i*m 2 ~ 67H SflSl &4:*!^7r ^ 7 J*fe ?5l 5>S 4 S^Cf. 0|SF 2£ ?S£| 2 UH 

X r B| E|£r = # §<HW Cr &Sff HH?| S^tf ^ £!b o r °J, iifi, ? r s^Aj 5[ g7 | # j^hg 

o| ffSSfcK S ^gal i& B|Zh= ?^ofl 4= ?l£ mH^I A r B| BlL^Sfe ¥o|^ <S7\s\ Lf^yj 

4 Si, ^, ^{O), S±(N), fiJ(P), S(S) SSJ *!4:£r 0|§S^O|U SSI UHfl 7 J& ^^0| 

CrS 7 JS S0| 7 r fe*h gx r £^ 0|isL^ o|g(H| ^SS ^x|oi| £*HSM 1 bH^I fe^S ?, h ^ Slt h ##l =M 

St 4= aicK o|ft Wl x r B| 5|y = sj cHi^l^ oil^fe iAtlff, o r &j#, o|e^#, e|##, a^a|j= s r 

i. h s^, uisa sur^ff, a^(N), ej(p), ^(o> ^^01 i*^ ^ie^hei ^&s* §§s4 



#7i ed^B 2dH^i xibi bi^<= straffs sohiah 5)s oh-j*ieh, e ttsoii Srtrssi om s 

B, 2- Ol|H^ArinOl|0|E, 1,4- *ec|#, qilElEj, C|( DllBl) C|( U|#- 2- «l)Di|&, C|( (tilfil) C|( X|«- 2- «J) EMIB", C| 

(niy)ci(jii*. 2- «i)Dne, orDi^jiiEia o\mnm soi ^s 7^^^. ois s cko^^ckeis- 2- ijjme ssi 

Bl^HS ffSf* sol d|d!»s| ^ ^^oi|AH ^StF?i| Afg^ 4 SJcK 



#7| 1HHfl A-fBl Eiy^ Srt, h #^S §tH|AH «|&@ 7 JS 0|-U|x|Eh. ^§7 r S& SfSgo| cHjg §r^ e 

EimyiAti, EBimigo^, c|a«uorei. EEionaofaj, us, 2,5- cHHiama. ubie!, 4- ^lasiEig, 4- oi4;=s 

gir|E|Q, 4- aflyuiElE!, °rya N,N- c|m|g|oNi!, N,N- c|¥llo|-ya HiHife, tHHISIti^Alc, cl^^ti 
^A|c, asgslj, OhAllSLjSl £E|H|yi^B^A|c g# 0 ^ § 4^ ?jcf. Oft S 2,5- C|D^H|S, E|E| 
El, 0\D\Cim S0| dl^^fil d^E ^SOflAH ^St r 7| A r SS 4 ?M. 



e SSOlAife #7|S| 2UHfl A r E| E|^S£ r 1HHfl A^E| E|ZrJ=§ Cr ShfflS<H| PlShO^ ^4 0.5 ~ 1.5 SH| S¥|0H|AH 

qs* 4 2J°Dj, ahehwo^- tk^oi E |7^ # Cr s ^ go1i i.o su» A^gsfe 50I JuWW. 

Cr 9r?TgO| Oi*h0=| BlZm x -iS SU|7h 0.5 ~ 1.5 ^CH|AH 27|A| B|^°J ^ 0 ]\ S|& ^ 

lift L|E^X| ^f r 7-|Lf &oj BIL^S MStfe 4£ 0|«rfi| ^DH ^S SAj # 4= oj cK 



AHfe, y-**nH« AlssFcH, ^dH^I ^^ofl fio & cW s & 4?7|tf^nfe S|&#, fisa 5r& 

§ S°l 7|e^ S7^1| sftTSfi ajeh S H h g 5 7j<H|AH Bflsi ^euls atfA|?M fj-cK o| e^l<H|AH ^DH ?g « 
M« H.l-S7i<H| SA| Efe *hEj|s BrS7|o| ^°J§N BhS7| UW|AH eSt 4 Siofl, ^Drt ^Ef« ^«7| ^|AH ^ 
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g_ 0 ^|s ins^^, kSiHg, AH^tflAh g = oji i bjt^y g 0 | A r gt! 4 °)CK Cr ShSTSSSfe BhS^N C 
rfi *afi 4= &fe cFgftd" Cr <H» Stf, J=E|A(2- cHia^!4i0^O|E)aS(ill), M5|^(M-=E|LH|0jE)aa 

( III ) , M E|A( 0|-A"i|E|jOjJE.) a§( III ) , e E| A( 0 WIIi0hM|£L-||O| M.) 3S( III ) , ME|i( ¥^191 0| M ) 3§( III ) , MB|A( U| 
£E?Ehi<H|0|e)a#(lll), ELE|A(E^a|0|M)afi(NI), ea|^(^^a|0|e.)HB(lll), M E|A( l|#E r 0|=) 3.6( III ) 
ME|^(^tfBI|0lM)3fi(lll), U|A(2- <HS*WiiO|0|m)3fi(|| ), U|^( Ui^jU)|0|M) 3fi( II ), U|^(0|-A||E|0|M) 
aS(ll ), H|^{OMlttOW|£Li|0|E)H#(ll ), H|A(^E|HHO|E)aS(ll ), U|^(L)|o S E^|0|E)aM{ll ) §£|t r 

IfS go|AH -td^S Cr Sr&lS ^SoDHo^ ^o(7-|l| g^oj ^£J#S S® r cH yg7^| ^t^r. 5|^=s A^ 

E|zm2| w gu|# £ Cr $3£o|| Oi^M 0.5 - 1.5 gU|fi| 2UH?] ArB| Bltfc £ IHHfl A r E| B|^ = « 
Arg* 4= ?M. a|ZH= •agg *nH*lft ?£Srfc Cr€ £!M2r BrgTfltHI §*!£|7HL r <y^o| ^ D |] ? g 

2r D|E| Sff^Oi ahgWI ^°jfj 4. 2JCf. #7|^Dfe SrtfSS EEXHIHS^Qfe. B.E|«m&^nfe, £B| 

YUl^nfe, SsscimiSSh^rjfe, qissiHIl^nte gal §oi|A| <hs|s 4§t 4 2^ c 

r<Hj p|sf<H 5 ~ 50 sui afl<HAH ^f- 4 ?m. sjwi shstei A r ^§w, iS £i§, 1,1,1- =ms.m& 

§S| SfSS g°M tN£ SrSS* CrOfl CHSM 1 - 30 SU|°| 4d@j gfl<H|AH ^g7^| ^SJ^o SM | #t 

S r Bhg ffg*nM» Hr§*| UKHW 4 2M. Oirxif, £7| Cr SH^°| feE^ 0.1 - 2 mole/L SfloM ^ 

Arsa-ostti BhSAizra* 1- shchs 4 aw. 4 ^oh -a^ai ^ahu ^¥ ^dh^hi 

A r S SA^BE 4= 9i°D\, H# ^gSr BjZhE ££S D|S| *fl8fo=| WS^I<H| E°JS S*. *DlW|s| 

o S 7 r A|?fe £S 4^ 5?M. 



^nH ££b ZJ"Zt# ^ElfrO^ BJ-S7|0| ^^JSfe B7i|(H|AH ehS7|sl 50 - 150 °C a^lo^lAH -id 

4= S^fl, gj-g7|fi| oflisfl gj-e| gflS 5 - 50 7|gT SflollAH ah^h w gs ^ oi ch Mq . ^jg|a|osfe 80 ~ 

120 °C g£S^|£r 20 ~ 40 7|tf ^fla| OfllJefl yggf^S 4 Siq-. y§ A|^A|^g ^□H7^|o| V #o\\ [[)■£[■ 

^S r 7|- al«H 0.5 ~ 3 A|^ ^^|o| uh#A|?iS SISffoSMl BhS* £r2i!' 4= ?M. 

2UHfl XrE| ElZh^fil- 1UHfl A r E| B|Zh = » ^SrO^ ^^£1 ^D||?i|0|AH (H|«l|j!S ^lrSr«r(H 1- ^§ ^ 

sj^os. xflssl-te Bh«* 4»aer 7 ^2K ^Sf£fe 5|z}=2| 5|-^s4 cneh as ^^|o| ^of| tr^ 

ollAH 1- *HS id^E »4T £4ft <aS 4 £J?^K e ^SS| B|Z.l-= Stf ^^cH| oj|ggj g-^g ygo^ s|*fa, 
20,000 gOllBSl/g Cr- A|7_h ^flo| =dH^^ 90 ^ g5 o /o o| i_ SjAij {H«|£0| E&tf 4 ?M. 



^ B|yc iSKHI Sj?r ygySSfe CrSTfl 2BHfl X^E| B|2r= 1HHfl X r E| E|^H gO^Ai &SJ B 

#fij SlZrCEhS -(d^SrO^ §^ tf§£E<H|AH -feT^Sr WSS 4«& S^. ^dH ^fl«H|AHfe E|?i= S#<H| cfl-Eh 
S7 r t r 7Ha ^^Sfe SS^Ol SIolJ-, ^trSeJ S2^£l -fdSj^ 10 ~ 20% SflS t- r E[L^ 1- «ai|o| 

AHB!j £7 ^ o> 80 _ 90 o /o ^o^gs sfejsr 4 sisich o|o| msK e ^Sal Blzhs. ^a<H| oj& ^dH^i ?g ^ 
SfiJ was ^flal sa-S<H|AH 5f 5 ~ 10% Sflsj 1- ai^y aheh £ 94t - 0 | 7|feS§ Mo^tH 1- «|-aa| aheh £ 

«4TS C)|Ajl^O| AHAHBfQl 7h£ & 7j^ 0 i| 7 |OJ*h 7^ 0 |CK 



0|£r S a-Se ^rS°l *JA|oi|oi| o| 7 ^oi # Ai | t | Ajgg^Hi- HK m ^g 0 | 0|o| &S£|fe 5£ o r u|ch 

mm 1 

S Sfil (HIH5!! ^IfSI- fihgoll 5Hg£fe ^DH7fc ^ Cr SrlfS, 5|ZhE= SrSM, t^ 7 J S^ h ^ 



yiTSr BhS7|Sfe HLeh7|£r mW ¥8J&* S£ ^E)|0|MA r °| 100 mL AE||^e|A Jl^BfS7» AfSS^^CK 

&%7\ jL#7\ gx| ^^-S S7| »Ah 7|-^7|S Aj-gt|-0=i 200 °Cfir 100 °C 0|&HH|AH 1 A|?_h goj- 7 r 
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<HfJ -feJ-EHcHIAH o|6M S&trSM. BhS7|S| U]¥S g-tfSKH 3?l S°l AW§m §4:# *H$| 

oiah^ S ^ 0 =| y§7|0-li ^£M^C}. 0|UH, 10 ml_°| tJ& g^ofe 0.6 mmolSl ME|o]|Sl&¥nlwEr 0.06 mmolSl S 

smt ?jck 20 mL£i ^dh^si#« m\oi &%7\oi\ ^<hz\?m. #«7i°i £E.n so 

°C7 r £ [»[ £H£j§| 7 r °jf r 2M. gA|oj| MEjA(2- <HSMAhi0|0| M) 3ft SjtfSBf- EltfE. i^Sfe 
*ffS«IS ^aH ^SJeM Hr§7|<H| ^£Jtt £H|# SrS^r. o=|7|Al 10 mL tHhS^cHfe 0.02 mmol°l Cr §r 

0.06 mmol°| #ff BlttE ^¥0| i&£|(H fc|C|-. Brg7| UJ¥ §^°J ££7 r 90 °C0\\ E&SrG jltfoflijSIS 
^DH^^oll *H¥i cHlU^ er^SS ^ofj ^£J#o| g£i# «J^S°h# ^oj ghg7N SSSrSM. 750 rp 

mfil J2^£JeL 35 7|^o| o||gj3£ ggfrCH 90 °CS| gfSSiS #*l§r.IL 60 £7i BhgAIScK 60 ^ 4 oflSasl 

SBfU, g7|<H few oife (HlHUft ahg7| ^o^. ygtU tfg7|# ^go^ a^^oi uhgM sasrsa 



^roH *ofj fi^, 1- «|^! ¥tfS cllti! %^1> N , ¥tfw SEN SIS* ^M^oi tfg £ 1<H| fiefSrSM. 



[a 1] bil^# Ai-gg oima tfgsi- fwgj 



S|7ji= 


_ J> , 1 1 i U 










1- m 


m 




□148 


5500 


13.2 


0.8 


2.46 


Hi 


10000 


90.9 


6.6 


0.01 o\t\ 


2.5- oy\m§ 


24300 


89.7 


9.8 


0.01 o\t\ 




1500 


85.9 


10.5 


0.01 0\t\ 


j=E](i|i- 2- 8J)iH|& 


2900 


82.0 


10.7 


o.oi om 


2,5- c|. 2- [2- (Hi- 2- 41)] =£flf i 


1100 


71.5 


18.2 


o.oi om 


H|{[H||J}Dl(E|§- 2- Vim 


6300 


78.6 


19.2 


0.01 0\i\ 



UMW 2. 



#7| 4jA|(H| 1°| y§2E£!2r £^|A-] 2HHfl *rE| 5|ZI- = <2|- 1 H|]fl *rE| £|?_^» a& B|2r = fi i&^r 

^0^7« A^^O^ SflSrSCr. 0|B|, iff B|7i£fe 1 U«¥l X r B| B|?i^SAi 2,5- D|EH|gH|SS Cr ShfflS 

1 SOli CUM 1 gU|^ A r S*fe j1SA|7|j1, Cr SrSS 1 #0|| C^rO^ 1SU|0^ fljg^b 2UHfl A r E| E| 

Ltl ArS^SAH ZL SSrA|^ S§ E|L^2| JO« SA^SCr. ^0H7i|£| {f^, 1- «|*S 4d9|E, ¥^w fll^l 

Sftlf, ¥tf S #B|(H|5ia ^^IfS SA^^i cm i 2(H[ fief«r?jct. 
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E|?jE 


^It^goMgCr- A|7J) 




iEWi3 000^ (g) 


1 m\ 




1- *4^fU 




2,5- mmm 


E:](fliy)ci(iii- 2- <u)m 


21100 


93.8 


5.9 


0.01 om 


2,5- mmm 


mm)mm- 2- si)nii& 


19900 


94.4 


4.7 


0.01 o|sf 


2,5- mmm 


1,3- iSffcli 


42700 


70.6 


27.0 




2,5- L|D||lI|i 


1,6- H|A(DWyiA E | k) . m t [ 


35000 


72.3 


25.0 


as 


2,5- C|D||lS|f 


N,N '- Cimii- 1,6- «!£f- C|om 


3640') 


72.9 


24.6 





UMoil 3 



&7| ^Alo^i 1S| ahg^m SS«HW 2HH*| XfE| SIZ^St Itflfl *rE| E|LH=# E|^£» i&Sffe * 

□HTilft Af#*N ygs SfS^acK o|nfl, £*f Bltt^fe 2UH*I xfBj Siy^MAH d|( o|g|) 2- SJ)Di|&* Cr 

SfSTS 1 Sofl tUoi 1 Sb|S. Afgsfe 2o.sL iSAl^li, Cr Sftfw 1 Soil OlSrOl 1 fibM Sflgsfe °fo| 
xfE| B|Zr = # A^SrHAH n S^S SfrA|?=| iif B|Zh = £l fig, 1- OH* tjSjE, ¥£h 

S G|{§ ¥4rg #E|o1|lJ?j! £Afsfo=| cfS i 3(M| fiaf«f23cK 



i £- 3) Eit^* Pima #grtr ere ^ 





AoiitWIf^/gCr APJ) 




§e|<« $m (g) 


1 dim 




1- m 


m 


□ |Af§ 


ti(oia)Lj(ii!i- 2- °j;,oi& 


6300 


78.6 


19.2 


0.01 0|8f 


H| f 


C|(0|l|)L|(I|f. 2- y)«B 


12400 


96.0 


3.7 


0.01 0|Sr 


2,4- D|0H|X|| 


C|(0H|)C|(S|ff. 2- °J)D|& 


5300 


92.2 


5.7 


0.01 0|Sr 


2,5- ClDliyillt 


Li(o^ij)Di(ji!i- 2- sj)ime 


19900 


94.4 


4.7 


0,01 0|Sf 


tiny of °j 


tl|((H|i)Cl(]I|i- 2- U)GfiB 


380C 


92.2 


5.2 


0.01 . 




Ci(0^)Cl(iI|t- 2- y)D|& 


3700 


90.5 


6.1 


o.oi o|ef 


C|- (2- li^i)0faj 


E:i(of!i)c|(E|i- 2- nm 


6400 


90.3 


4.9 


0.01 0\i\ 



S¥£^ 5= 1£ #7| £ 1 °| 0«J B|^ = # ArSff- % #7| i 3°| itf BlTJ^ft Afg^ ^□H^!0^AHjo| fe^Sf 

Sfii ^^tfSiS nH°j 1- tNE ^□Hl^S Him*)- ns^olLf. £ 1 o| uj^n heH^oII °|3f°j, £ BJfSfil 

BlZrC* AfS& ^DH^IIOflAHfe tig 0^ 5 J S&S SflOflAH 1- «<{*o| aHa^ g S o| bj t f 7 f QJcHopi HlABlf 
0|^|# 2HHfl XfB| B|#J=£ AfSSfe 3i*f B|Zhc *D||?i|°| 1- **!-*« AHsH £7 f BS1 B|tt£=* Afgsfe *Df|7^| H| 



Ol^CHAi Hf£f S-OI. 2UH^I AfE| E|?_^£f 1 Hif^l XfB| B|?J^# Sffff E|?_^fi afl"Sf^ ¥ 

7fc om?«o| gfar H J«o1| 5^SE|o^ 1- «q^jEhS tjaj^o^ «|S^fec« ^SSfcf. 

(57) m\ 
1. 

cr surt, ei^c, aatfTote, ssa surss ^^ej^ ehson ejth 1- xijig ^o^iioij ?j 

o^A^, 



- 8 - 
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&7| SlZhSfe 2m\ *£| E|£hJ=£f 1 HH^i X* E| BltfES ?g£|fc 2LtT 5|ZhE0|Di #7| 2tf|fl X^E| 5|y = fe 

o), s^(N), ej(p) §y «(s) sow tisjs * 7no| hh^i^?^ unfl*!4i #e mfl moi\ nom 

*\ Stfe 2 ~ 67f|o[ Eh^^j^ o^aS ?2§ 7h*lfe tmSOU, #7l 1 bHfl E|^£fe ^(O), 3A(N), £j( 

P) S! S(S) goM -idsj^ & ?H°I uH^l*J4:7h £xHsfe 3# ^§21 ofl^?!! BhgcHlAH 1- «| 



s?ir 2. 

XI 1 SOii °!<HAH, &7| Cr Sf&S 1 SOfl CH^O=j 2bHfl XhEl E|tf = SF 1UHfl XhE| E|Zh = 7|- ZfZ[ 0.5 - 1.5 SU| g 

3. 

XII 1 9 £b 73| 2 »CH| ?JOUH, &7| 2bH^I #2| H|Zh = 7h 1,3- 1,6- Hl^< CNy£^JI|i)- N,N ' 

- ^Ai-Diiaaciohej, ci(2- nsy^ej, ci(o^a)ci(Ei#- 2- sjjmis- a cKniyjckn*- 2- sDmie-goM ^ 

4. 

x| 1 ^ £fc xl| 2 &CHI #7| 1bH^H x(-B| Bj?j-^7h c|n|yohej, US, 2,5- c|D||Hz|ft, x|B|g SJ ojDias % 

£ n d1 




5000 10O0O 15000 20000 25000 



